Aim: The aim of the present study was to identify the trends in tooth loss among patients attending four general dental practices in the south Indian State of Kerala.
Introduction
Tooth loss is a major health problem worldwide due to its impact on oral function as well as the general quality of life. 1 Preventive strategies have to be implemented to minimize tooth loss due to oral diseases. Studies on tooth mortality can provide important information regarding the patterns of oral diseases in individual populations, thus enabling preventive health programs to ©2010 Seer Publishing LLC data collected from patients who had undergone extraction of permanent teeth at these four clinics during the month of October 2006 were analyzed. Variables recorded include age and sex of the patient, tooth/teeth extracted, and the rationale for extraction. The main reasons for extraction were classified as follows: (1) dental caries and their sequelae, (2) periodontal disease, (3) orthodontic purpose, (4) impactions, (5) prosthetic purpose, and (6) other reasons to include mutilation, trauma, and malposition.
Data were categorized and analyzed using SPSS software, version 10 (SPSS Inc., Chicago, Illinois, USA).
Results
During the period of study 997 permanent teeth were extracted from 635 patients during the study period. Of that total, 372 teeth (37.3 percent) were extracted from males and 625 teeth (62.7 percent) were extracted from females. The age of the patients ranged from 10 to 85 years. The number of teeth extracted in various age groups, by gender, is shown in Table 1 . More teeth were extracted from females than their male counterparts in all eight of the age groups except for patients in the 65-74 age group. The largest numbers of teeth were removed for patients in the age groups of 25-34 (182), 55-64 (175), and 45-54 (172) years, respectively.
Regarding the arch and side involved, 588 (59 percent) teeth were extracted from the maxillary arch and 409 (41 percent) were removed from the mandibular arch with 469 (47 percent) extracted from the right side and 528 (53 percent) from the left side. better organized. Due to the adverse effects of tooth loss on general health and one's quality of life, the trends in extraction of permanent teeth in different populations need to be identified to facilitate better planning of dental public health policies. Surveys to determine the causes of tooth extraction in general dental practice have been carried out in several countries. [2] [3] [4] [5] [6] [7] [8] [9] [10] [11] Data from these studies indicate that the reasons for tooth loss vary in different populations. However, the majority of these studies show that dental caries is the major reason teeth are removed, particularly in the younger age groups, followed by periodontal disease. Because there is very little data regarding the causes of tooth extraction in general dental practice in India, we conducted this study to identify the causes and patterns of tooth loss among patients attending four general dental practices in two districts of the south Indian State of Kerala.
The aim of the present study was to identify the causes and patterns of tooth loss among patients attending four general dental practices in two districts of the south Indian state of Kerala.
Methods and Materials
Data obtained from four general dental practices located in two districts in south Kerala were used for the study. Dental practitioners in 10 dental clinics located in urban areas in two neighboring districts were contacted and clinicians from four out of these 10 clinics agreed to participate. The of age. It also was the single most significant cause of tooth extraction in the combined age group of 25-44 years of age, accounting for over 65 percent of the extractions in this age group. In patients less than 25 years old, extraction for orthodontic purposes (49.7 percent) was the main justification for tooth removal. Also notable was the fact that with increasing age, a greater number of teeth were extracted for periodontal reasons and, for patients over 45 years of age, periodontal disease was the leading cause of tooth extraction. This difference in the cause of extraction, across various age groups, was statistically significant (p<0.005). The age-wise distribution of all the causes of extraction in males and females is shown in Table 3 . Table 2 lists causes cited for tooth removal among male and female patients. Of the 997 teeth extracted, 445 (44.6 percent) teeth were removed due to dental caries and their sequelae, 331 (33.2 percent) teeth due to periodontal disease, 111 (11.1 percent) teeth for orthodontic purposes, 25 (2.5 percent) teeth due to impactions, 25 (2.5 percent) teeth for prosthodontic purposes, and 60 (6 percent) teeth for other reasons, such as mutilation, trauma, and malposition. Dental caries (44.6 percent) and periodontal disease (33.2 percent) were the leading causes of tooth extraction among the study subjects. Figure 1 shows the distribution of the reasons given for extraction in various age groups. Dental caries was found to be a significant cause for tooth extraction among patients over 15 years In an analysis of the frequency of extraction of teeth by tooth type, it was found that the most frequently extracted tooth was the first molar (18.5 percent) followed by the first premolar (17.2 percent) and the second molar (16.3 percent). (Table 4 ) Also the pattern of extraction of different teeth from both the maxillary and mandibular arches showed that the first molars were the most frequently removed teeth in both the arches. (Figure 2 ) In the maxilla, the next most frequently extracted teeth were the first premolars (103) followed by the second premolars (95). In the mandible, the order was slightly different; it was the second molars (73), and first premolars and third molars (68). The observed difference arches are shown in Figures 7 and 8 , respectively. Note the tooth most frequently extracted due to dental caries was the mandibular first molar (58), while the tooth most frequently removed due to periodontal disease was the maxillary first molar (51). It is noteworthy that a greater proportion of mandibular anterior teeth (87.7 percent) were extracted due to periodontal disease compared to maxillary anterior teeth (63.2 percent). Similarly, more mandibular molars (75.5 percent) were extracted due to dental caries compared
The reasons for extraction of individual teeth were analyzed and appear in Figure 6 . It was found that the incisors were extracted mainly due to periodontal disease, while the canines were removed for a combination of reasons: periodontal disease and dental caries. The first premolars were taken out primarily for orthodontic purposes while the leading cause for extraction of second premolars and molars was again dental caries. All the reasons given for extraction of individual teeth in the maxillary and mandibular 
Discussion
Nationwide surveys, as well as institution-based studies and investigative studies targeting selected dental populations have been conducted in various countries to determine the underlying reasons for extraction of permanent teeth in their respective to maxillary molars (58.3 percent). Besides orthodontic purposes, the maxillary first premolars were removed mainly due to dental caries, while the leading cause of extraction of mandibular first premolars was periodontal disease. The principal reason for extraction of second premolars in both arches was attributed to dental caries. ©2010 Seer Publishing LLC respectively. 3, 6 A study conducted in a Norwegian population had reported that dental caries, and their sequelae, were the main cause of extraction of permanent teeth, accounting for 35 percent of the extractions. 4 Dental caries were also found to be the leading cause of tooth extraction (59 percent) among patients in general dental practices in South Wales. 8 Periodontal disease accounted for 33.2 percent of the extractions among the study population and, after dental caries, was the next most important reason for tooth loss. This trend in tooth loss has been reported in many populations. According to one 1996 report, periodontal disease accounted for 33.1 percent of the extractions by dental practitioners in Italy. 5 Similarly among patients attending general dental practice in South Wales, periodontal disease accounted for 29.1 percent of the extractions, followed by dental caries. 8 A few studies, however, have identified periodontal disease as the leading cause of tooth extractions. 10, 11 Periodontal disease is a recognized major cause of tooth extraction in the older age groups, becoming more important for patients over the age of 45. This varying trend in tooth extraction may reflect the changes in pattern of oral health with advancing age or the attitude of the population towards dental treatment with a tendency towards undertreatment of periodontal disease. 19 Also, patients are living longer, so elder populations are growing and expanding. Orthodontic extractions (111, or 11.1 percent) were the leading cause of tooth loss among subjects less than 25 years of age. This confirms the finding is consistent with other populations. In a study conducted in Ontario, Canada, orthodontic extractions accounted for 86 percent of the extractions in individuals less than 12 years of age. 11 Reports from Italy and Japan also have shown similar trends, with orthodontic extractions accounting for 62 percent and 80 percent of the extractions, respectively. 5, 7 The most frequently extracted tooth was the first molar (184), followed by the first premolar (171) and then the second molar (163). Molars and second premolar teeth were extracted mainly due to dental caries; incisors and canines were removed for periodontal reasons; and first premolars were taken out to facilitate orthodontic treatment. Incisors and canines were the teeth most often extracted for prosthetic purposes. Similar trends in the pattern of tooth removal have been reported in other populations. 5 populations. [2] [3] [4] [5] [6] [7] [8] [9] [10] [11] [12] [13] [14] [15] [16] [17] At present, little data exist regarding the reasons for extraction of permanent teeth among Indian subjects. Previously, we had conducted a yet unsupported study of the causes and patterns of extraction of permanent teeth among patients attending a dental teaching institution in south India. 18 However, to the best of our knowledge, there have been no studies reporting on the trends in extraction of permanent teeth in general dental practice in India.
Consequently, the present study was conducted to determine the reasons and patterns of extraction of permanent teeth in four general dental practices located in two districts in the south Indian State of Kerala. The clinics were located in urban areas and catered to the treatment needs of populations in urban as well as nearby rural areas.
Data were collected and analyzed from patients who underwent extraction in these clinics during a one-month period in October 2006.
Dental caries not only were found to be the leading cause of tooth extraction in the study population, accounting for 44.6 percent of the extractions, they were the leading cause for both males and females. In fact, they were a significant causative factor for tooth removal in all age groups above 15 years of age, and the principal cause of tooth loss in the combined age group of 25-44 years of age. Similar results were reported in studies conducted in other countries, suggesting that dental caries are the single most important reason for tooth extraction in most of these populations. Nationwide surveys conducted in Scotland in 1984 and 1999 reported that dental caries accounted for 50 percent and 55 percent of the extractions,
Conclusion
This is probably the first study reporting on the trends in tooth extraction in general practice in India. Our findings indicated that the reasons for tooth extractions in the study population are similar to those for other populations, with dental caries and periodontal disease ranking as the number 1 and number 2 causes. The outcomes noted in this study emphasize the challenge posed by these diseases to the oral health of the studied population. In the present study, it was observed that the majority of the extractions (62.7 percent) were performed on women. This trend of increased extractions among female subjects demands special attention during the planning of public health programs. However, such an outcome should be interpreted with some caution. The study has been conducted in four general practice clinics in the south Indian State of Kerala. These findings may not reflect the trends in other states in the country as these other regions may vary widely in terms of their socioeconomic, life style, and dietary characteristics. Because these variables can influence the pattern of oral health and tooth loss, 20, 21 additional studies should be conducted in the different regions of the country to generate relevant data regarding the trends in tooth loss among patients in the country at large.
Clinical Significance
This is probably the first study reporting on the trends in tooth extraction in general practice in India. Our findings indicate that dental caries and periodontal disease are the major public health challenges to the oral health of the study population. Similar studies should be conducted in other areas of the state, as well as in other states of the country. The data generated will provide valuable information on the oral health patterns of the country's population, and aid in design of public oral health policies for the entire nation of India.
